Les particularités, le profil étiologique et la prise en charge des valvulopathies acquises dans un centre cardiovasculaire en Tunisie
Background
Valvular heart diseases (VHDs) are the most common causes of mortality and morbidity after coronary artery disease, hypertension and heart failure [1] . The prevalence of VHD is 2.5% in developed countries [2] . In developing countries, rheumatic heart disease (RHD) is the primary cause of VHD [3] .
Echocardiography is one of the most effective means of assessing valvular structure and function, and is widely used for VHD screening in clinical practice; it can provide helpful information regarding the aetiology of valvular disorders [4] . No echocardiographic study of VHD has been done in Tunisia or North Africa. The objective of the present study was to analyse the characteristics, aetiological spectrum and management of VHD as assessed by echocardiography, in a contemporary series from Tunisia.
Methods

Study design
This retrospective study was conducted in the Department of Cardiology of Hédi Chaker University Hospital, one of the major cardiac referral centres in Tunisia. The hospital receives referrals from other health institutions for the investigation and/or management of suspected heart disease. All data over a 4-year period from January 2010 to December 2013 were reviewed.
Patient population and criteria
Patients were selected in accordance with the criteria of the Euro Heart Survey (EHS) on VHD [4] : age ≥ 18 years; and primary and significant VHD defined by echocardiography; and aortic stenosis with a maximal jet velocity ≥ 2.5 m/s; or mitral stenosis with a valve area ≤ 2 cm 2 ; or mitral regurgitation with a grade ≥ 2/4; or aortic regurgitation with a grade ≥ 2/4; or a diagnosis of suspected or definite endocarditis, as assessed by Duke University criteria.
Severe VHD was defined as aortic stenosis with a valve area ≤ 1 cm 2 , mitral stenosis with a valve area ≤ 1.5 cm 2 , aortic regurgitation with a grade ≥ 3/4, or mitral regurgitation with a grade ≥ 3/4.
Under standard echocardiographic criteria [5] , rheumatic VHD was diagnosed on the basis of a history of rheumatic fever and echocardiographic criteria defined according to the World Heart Federation by the presence of any definite evidence of valve regurgitation or stenosis, and at least two morphological abnormalities, such as restricted leaflet mobility, focal or generalized valvular thickening, and abnormal subvalvular thickening of the affected valve [6] .
Degenerative VHD was defined according to echocardiographic criteria for calcified valve disease, and ischaemic VHD was identified based on a medical history of ischaemic heart disease.
Data collected
Data on baseline characteristics, potential aetiology and treatment strategies were collected from electronic medical records. A 30-day follow-up was completed for patients who underwent an intervention.
Statistical analyses
Statistical analyses were carried out using SPSS software, version 18.0 (IBM, Armonk, NY, USA). Continuous variables are expressed as means ± standard deviations, and comparisons between groups were made using the Welch analysis of variance test. Categorical variables are expressed as percentages, and were analysed using Pearson's 2 test if the conditions for application were verified (theoretical numbers ≥ 5), and Fisher's exact test otherwise. Operative mortality was analysed using univariate and multivariable analysis. We used a binary logistic regression model with a stepwise backwards process. We introduced all factors with P ≤ 0.25 into the univariate analysis into the multivariable analysis. Two-sided P values < 0.05 were accepted as significant.
Results
Population
A total of 24,422 echocardiographic examinations were performed over the 4-year study period. There were 959 patients with a significant VHD as defined by the criteria of the EHS on VHD. The type of VHD was detailed in all patients. The characteristics of the population are reported in Table 1 .
Among the single native left-sided valve diseases, mitral stenosis was most frequent (44.1%), followed by mitral regurgitation (20.6%), aortic stenosis (8.8%) and aortic regurgitation (4.2%). Multiple valve disease was a significant subgroup (22.3%): • 79.7% of cases involved double valve disease;
• 15.6% involved triple valve disease; • 4.7% involved quadruple valve disease.
Most previous interventions were conservative (88.6%), 73.3% of which were percutaneous balloon mitral valvuloplasty (PBMV).
The most common cause of VHD was rheumatic in 66.6%, followed by degenerative in 17.2%. The only cause of mitral stenosis and the most common cause of aortic regurgitation and multiple valve disease was rheumatic, whereas aortic stenosis was primarily degenerative, and mitral regurgitation was degenerative and ischaemic (Table 1) .
Whereas aortic stenosis increased with age, mitral stenosis decreased. The most important symptom was dyspnoea (48.4%). Syncope was common in aortic stenosis, and palpitations were frequent in mitral stenosis.
Investigations
Transoesophageal echocardiography was performed in 20.5% of the total population (Table 1) . Coronary angiography was performed in 12.9% of cases in total, and in 76.4% of operated patients. In the global population, transoesophageal echocardiography showed the presence of coronary artery disease in 16% of cases, involving one vessel in 10%, two vessels in 4% and three vessels in 2%.
Subgroup of patients with severe valve disease
Native valve disease was severe in 589 patients (61.4%). Multiple valve disease (n = 186) and mitral stenosis (n = 179) were the most common severe valve diseases. Of the 589 patients with severe VHD, 360 (61.1%) were women. The mean age was lower in patients with mitral stenosis (49 ± 14 years) or aortic regurgitation (46 ± 20 years) than in those with aortic stenosis or mitral regurgitation (69 ± 15 and 61 ± 18 years, respectively) (P < 0.001). Female sex was predominant in mitral stenosis and aortic regurgitation (80.4 and 56.3%, respectively). The most common cause of severe VHD was rheumatic in 60.3%, followed by degenerative in 24.4% ( Table 2) .
The mean valve area in case of mitral stenosis was 1.19 ± 0.26 cm 2 , with a mean pressure gradient of 11.7 ± 5.7 mmHg. In aortic stenosis, the mean transvalvular pressure gradient was 47 ± 20 mmHg, but the aortic valve area was not available at all debriefings. Valvular heart disease in a Tunisian cardiovascular centre 5 The most common clinical indications and referrals for echocardiography were dyspnoea (58%) and the presence of a heart murmur on clinical examination (25.9%).
The clinical and echocardiographic characteristics of patients with severe valve disease are detailed in Table 2 .
Type of intervention
Among patients with severe single mitral stenosis (n = 179), 103 underwent valve intervention. Percutaneous mitral balloon valvuloplasty was indicated for 66 patients (36.9), and was conducted in 100% of cases (64% of mitral interventions). Prothetic valve replacement was conducted in 37 patients, with a bioprothesis in only one case (Table 3) .
Among patients with severe VHD, surgical treatment was indicated for 446 (75.7%) patients. Only 161 (36.1%) patients were finally operated on; the others were lost to follow-up or refused surgical treatment.
Among patients with severe single native left-sided valve disease (n = 403; Concomitant surgical intervention was performed in 28 patients; a concomitant aortocoronary bypass graft was performed most often (46.4%).
Reasons for selecting the type of intervention
The reason for choosing valve replacement in 37 patients with mitral stenosis was unfavourable anatomy at percutaneous mitral balloon valvuloplasty in 100% of cases.
The reasons for choosing valve replacement with a mechanical valve in patients with aortic stenosis were young age (n = 3), anticoagulation for another purpose (n = 4), a mechanical valve in another position (n = 2) or patient preference (n = 2).
The reasons for choosing valve replacement over valve repair in patients with mitral regurgitation (57.7%) were unfavourable anatomy (n = 14) and failure of valve repair (n = 1). The reasons for choosing a mechanical prosthesis were anticoagulation for atrial fibrillation (n = 10), a mechanical prosthesis in another position (n = 2) or patient preference (n = 3).
Operative mortality and morbidity
The aetiologies of the valve diseases in operated patients are detailed in Fig. 1 . Early major postoperative complications (within 30 days or during the same hospitalization after the operation) occurred in 39 (24.2%) patients. Among the most frequent major preoperative complications were infective endocarditis (7.4%), followed by bleeding (1.3%) and tamponade (1.3%). Perioperative myocardial infarction and auriculoventricular block were rare (0.6%).
There were 22 (13.6%) early deaths (within 30 days or during the same hospitalization after the operation) in the group of the patients who underwent valve surgery:
• four (10.8%) patients with mitral stenosis; • six (23.1%) with mitral regurgitation; • one (4.5%) with aortic stenosis, one (11.1%) with aortic regurgitation; • 10 (14.5%) with multiple valve disease.
The univariate and multivariable analyses did not show any statistically significant relationship between the different clinical and echocardiographic variables and early mortality in operated patients (n = 161) ( Table 4 ).
Discussion
In this study, we have described the clinical and echocardiographic characteristics of 959 patients who were managed in one of the major cardiovascular referral units in Tunisia over a 4-year period because of moderate or severe VHD. The spectrum of VHD was based on clear echocardiographic criteria. We found that VHD was more common in young people, was frequent among women, and the most common cause of VHD was acute rheumatic fever (ARF). native valve diseases were mitral stenosis and multiple valve disease. PBMV was the most common treatment modality for mitral stenosis, mechanical prosthetic valve replacement was the most common treatment modality for other VHDs, and the early death rate was 13.6%. Regarding the distribution of VHD, mitral stenosis was the most frequent native valve disease. The incidence of mitral stenosis is 15% in Turkey [7] , 0.1% in USA and 9% in Europe [2, 4] ; this indicates that mitral stenosis is more common in Tunisia and Turkey than in the USA and Europe. In our study, ARF accounted for all cases of mitral stenosis (100%). ARF is the most common cause of mitral stenosis [8] . The EHS study, which is the most comprehensive epidemiological work evaluating VHD aetiology, tests, treatment and results, reported that ARF was the cause of mitral stenosis in 85.4% of patients [4] .
The most frequent VHD aetiology in our study was ARF (66.6%). In a South African centre [9] , the prevalence of rheumatic VHD was reported as being 72% between 2006 and 2007. In a Turkish survey, rheumatic VHD accounted for 46% of all VHD patients [7] . However, rheumatic VHD as a second cause of VHD was present in only 22% of patients, according to a European epidemiological survey [10] . These findings might be explained by socioeconomic development; indeed, in developed countries, where precautions are taken against rheumatic fever, degenerative VHD predominates, but rheumatic aetiology is prevalent in developing countries [1, 11, 12] .
While some surveys have indicated that the frequency of VHD is similar in both sexes, others have shown that mitral regurgitation is more common among men [13] [14] [15] . In our study, VHD was more frequent in women (64% of patients), +Model ACVD-954; No. of Pages 8 Valvular heart disease in a Tunisian cardiovascular centre 7 which can be explained by the frequency of RHD, especially mitral stenosis. We know that RHD is more frequent in women than in men [2, 12, 16, 17] . However, mitral regurgitation was more common among men in our study, which can be explained by the ischaemic origin of mitral regurgitation in the majority of cases. The frequency of aortic stenosis was similar in both sexes. In Europe and the USA, valve disease frequency seems to increase with age [4, 13] . Our study, as in the Turkish registry [7] , also showed that whereas the incidence of aortic stenosis incidence increased with age, the incidence of mitral stenosis decreased, and there were no important differences between the other VHDs regarding age.
Investigations
Coronary angiography was the second most frequently performed investigation in our study (12. 9% overall, and 20.8% in the severe valvulopathies). Coronary angiography is recommended in a diagnostic workup if there is a risk of coronary artery disease in a patient with symptomatic and significant VHD [8, 18] . In the EHS study, coronary angiography was performed in 43% of patients. This investigation was used less commonly in our trial because of the lower mean age of our patients and the lower number of operated patients.
Subgroup of patients with severe valve disease
RHD was, by far, the leading cause of severe valvular disease in our study, accounting for 60% of severe VHDs, followed by degenerative aetiology in 24%. Severe VHD occurred in young people and most often in women. The preponderance of young female patients with severe VHD in our study is similar to the conventional epidemiological picture of VHD in developing and emerging countries, where the RHD is the most frequent aetiology [9] .
In the present study, 78.8% of patients with severe valve diseases had New York Heart Association class I-II symptoms, indicating a relatively early diagnosis. These findings are similar to the results of the Turkish registry [7] , where 64% of patients had New York Heart Association class I-II symptoms.
Our study has shown that smoking (29%) and hypertension (16%) occur frequently in individuals with VHD, but diabetes mellitus is less frequently associated with VHD (10%). However, it was reported in the EHS study that smoking (38.7%), hypertension (49.1%), diabetes mellitus (15.3%), hyperlipidaemia (35.5%) and family history (25.7%) frequently accompany VHD [4, 13] .
Intervention performed
Among patients with severe VHD, either surgical or percutaneous treatment was indicated for 446 (75.7%) patients. The reasons for advising against surgical intervention in patients with severe VHD were cardiac, extracardiac or both. As detailed in previous studies, the reasons for advising against surgery were severe depression of left ventricular function, recent myocardial infarction, severe coronary disease, which can seldom be bypassed unless diffuse and distal, and the presence of multiple comorbidities [4] . Actually, according to the guidelines, percutaneous treatment may be indicated in selected cases of severe VHD after a Heart Team discussion [18] . Unfortunately, transcatheter aortic valve implantation and the MitraClip (Abbott Vascular, Santa Clara, CA, USA) were not available in our centre.
Prosthetic valve replacement was the most suggested treatment in severe VHD in our study. A bioprosthesis was applied in only 18.5% of cases, and 80% of bioprosthetic valve replacements were in the aortic position.
Age has been reported as the most important factor in prosthetic valve implantation. Bioprosthetic valve replacement was preferred in aortic stenosis patients aged > 65 years [4, 19, 20] . In our study, there were few patients with a bioprosthesis. The reasons for choosing valve replacement with a mechanical valve were young age and anticoagulation for another purpose.
In mitral valve disease, more conservative techniques are gaining popularity. In the Euro Heart Survey, 46.5% of the patients presenting mitral regurgitation underwent mitral valve repair [4] . This encouraging figure probably reflects increasing confidence in the technique, arising from the accumulation of data showing its good short-and long-term efficacy. Our study indicates that valve repair is suggested for treatment of mitral regurgitation, which occurs with an incidence of 42.3%, not lower than that reported by the EHS study. This finding can be explained by the frequency of degenerative and ischaemic origins of mitral regurgitation (39.3 and 20.5% respectively), which make it suitable for repair.
PBMV was the most frequent intervention used in mitral stenosis in our study (64% of interventions). In the ESH study, PBMV was applied in only 33.9% of mitral stenosis cases. The lower rate of PBMV in the EHS study might be attributed to old age, calcifications and deformation in the mitral valve [4, 11, 21] . The reasons for the difference between our results and the ESH study findings may be the increased incidence of rheumatic fever as the origin of mitral stenosis (100%), the relatively young age of our mitral stenosis study group and valve structure. In the literature, PBMV is frequently preferred in the treatment of rheumatic VHD [22] , confirming our findings.
Operative mortality and morbidity
The risk of mortality associated with valve replacement was low in the aortic position [4] . Our findings confirm the lower risk of valve replacement in the aortic position, but in mitral stenosis, mortality was higher in our experience. Overall mortality and morbidity rates after intervention in our study were higher than in the EHS study, but in the EHS survey, mortality and morbidity rates after valve intervention were slightly lower than in most surgical registries, such as the Society of Thoracic Surgeons' database in the USA and the United Kingdom Cardiac Surgical Register [4, [23] [24] [25] [26] .
In the present study, there were no significant predictive risk factors for early postoperative mortality. The mortality rate was higher in women and in older patients (> 65 years), but with no significant difference. The anatomical site of the repaired valve and the number of repaired valves were also associated with higher mortality rates, but with no significant difference. The lack of significance might result from the small size of the study group.
Study limitations
The main limitations of this study are that it was a retrospective cohort study, and that the findings were mostly based on a regional single-centre database. Therefore, national multicentre epidemiological prospective surveys are needed to reduce selection bias and confirm these findings.
Conclusions
The most frequent cause of VHD in Tunisia is ARF. Mitral stenosis and multiple valve disease are the most common forms of VHD. PBMV and valve replacement are frequently suggested treatments for mitral stenosis. The effective primary prevention of rheumatic fever and increased awareness among the public would significantly decrease the burden of VHD in our country.
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